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LONG-TERM GOALS

My long-term goals aeto develop instruments to obseve physicd phenomenarespnsible
for mixing the ocean, suspeding and transporting sedment at the bottom, and entraining ar and
momentum atthe suface under wind and waves.

OBJECTIVES

Educdion of sudents within the WHOI/MIT Joint Gradu&e Pogram in Oceaograghic
Engineaing enablesme to adieve theselong term goalsif | can train paticular gudentsin
measuement and instrumentation. My objedive in this dfort isto train a gudent in making
criticd on measuements with theseinstruments to understand the presence of waves,heat ad
salt flux on the bottom boundary layer on the continental shelf.

APPROACH

At the start of this research program, Archie Todd Morrison Il was completing his Ph.D.
undermy supevision on the development of the BASS Rake, a decebased upn BASS,to
measurehe velocity profile with 1 mmverticd reslution in the bottom 10 an of the waer
column in a ware eavironment. In May, 1997,Todd finished his thegs and the supjrt was
transferred to Willi am J. Shaw who had been working on measurement of hea flux in the benthic
boundary layer with BASS BiIll Shaw is completeing his Ph.D. under John Trowbridge's
supevision on daa acquredin CMO on our BASStripod. Thus,two gudents have been
supported wnderthis pojed, ead working on measurenent of benthic mixing processes nder
waves.

WORK COMPLETED

Support underthis grant pemitted Bll Shaw to study hea flux and salinity flux under
waves inthe Coastal Mixing and Optics experiment. Bill had implemented acircuit to be added
to BASSto obtain predse aoudic travel time measurenents which was augnentedin April 1997
with thermistors on the CMO BASStripod so that speed of sound fluctuations could be

compared with temperature fluctuation in the sensor volumeto obtain salinity fluctuations.
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(Speed of sound, measured by the new circulit, is influenced by both temperature and salinity. By
knowing the fluctuation in temperature as well as the fluctuation in speed of sound, one can
determine fluctuation in salinity.) Data were recovered in the period April to August, 1997 from
these measurements.

RESULTS

Bill Shaw has reported early measurements of temperature fluctuations (speed of sound
fluctuations) from the circuit added to the CMO BASS instrument in an OceaBE8NITS
paper. This preceded support under this grant. Additional work to separate the salinity part of
the speed of sound fluctuations from the temperature fluctuations is proceeding but has not yet
achieved results ready for reporting. The salinity fluctuations at the CMO site are small so the
signal in this case is not strong; the speed of sound fluctuations can nearly all be accounted for by
the fluctuations in temperature. While this result is null for salinity flux at the CMO site, it shows
the sensitivity of the technique for estuarine mixing where salinity flux must be great.

IMPACT/APPLICATIONS

Salinity flux is a poorly understood process in estuaries; at least the physical processes
responsible for mixing salinity are not well understood. Addition of a capability to measure
salinity flux in the same volume as we presently measure momentum flux is a valuable addition to
our toolkit.

TRANSITIONS

Salinity flux will routinely be measured on future BASS tripods in use in CMO, Hudmix,
and future experiments in estuaries.

RELATED PROJECTS

Hudmix was a predecessor of the current AASERT. It was an NSF grant to study mixing
of the Hudson estuary. It provided the initial support ftirfShaw to add a circuit to BASS to
measure absolute travel time and thus measure speed of sound fluctuations. The work was
continued under this AASERT to add thermistors and permit salinity flux to be backed out of the
speed of sound measurements. Since the salinity flux signal is small in the present experiment, it
will be necessary to couple the salinity flux measurement with a yet-to-be funded estuarine study.
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